appropriate reconstruction of femoral offset following total hip arthroplasty are important to improve the abductor muscle strength.
INTRODUCTION
The most effective surgical procedure for improving the abductor moment arm is to increase the femoral offset (FO). This posterolateral reconstruction is a simple adjunctive procedure that enhances the stability of primary total hip arthroplasty (THA) performed via the posterior approach. [1] [2] [3] Many studies dealing with the association of the abductor moment arm or FO and other factors such as the abductor muscle strength after the THA have been reported. [4] [5] [6] However, no studies have been done to investigate the radiographic and quantitative outcomes of posterolateral reconstruction (including posterior capsule, piriformis tendon, and external rotators) on the abductor muscle strength and the FO. The purpose of this study was to evaluate the relationship between posterolateral reconstruction, abductor muscle strength, and FO.
MATERIALS AND METHODS
Between 1995 and 2002, more than 250 patients underwent THA at Fukuoka University School of Medicine, Japan. Patients were excluded from this study if they had neurological disorders, any functional and morphological disorders of the knee or spine, or who previously had bilateral arthroplasty. Of the remaining patients, 28 (56 limbs), who had undergone unilateral THA via the posterolateral approach, were selected for this study-their normal side showed an asymptomatic condition with normal radiological findings. There were no revision cases, or presence of marked acetabular dysplasia, or osteotomy of the greater trochanter in any of these patients. The mean postoperative follow-up period was 2 years (range, 1.0-7.3 years).
The reconstruction group comprised 9 women and 3 men who had had posterolateral reconstruction including reconstruction of the posterior capsule, piriformis tendon, and external rotators. Their mean age at the time of surgery was 64.4 years (range, 52-72 years). Reconstruction surgery was performed on all 12 patients after insertion of the acetabular and femoral components. At closure, the posterior superior capsular flap of the femur was advanced and sutured to the posterior inferior flap of the acetabulum. The capsule was closed with PDS II (Ethicon, Somerville [NJ], US) using several double stitches. The piriformis tendon and external rotators were reconstructed at the posteroproximal end of the greater trochanter at the site of origin of the gluteus medius using a number of PDS II double stitches. The hip was slightly rotated externally while the sutures were tightened. All of these procedures were performed previously by one of the authors. 7 The non-reconstruction group comprised 12 women and 4 men, and posterolateral reconstruction was not performed on these 16 patients. Their mean age at the time of surgery was 66.8 years (range, 50-82 years). The radiographic and quantitative outcomes of the 2 groups were assessed and compared.
Radiographic assessment
The FO was measured using the standard anteroposterior hip radiography. Radiographs were taken of the limbs in a neutral position, in abduction, adduction, and rotation. The FO was calculated as the perpendicular distance from the centerline of the femur to the centre of rotation of the femoral head. The measurements of the FO were performed by another author.
Quantitative assessment
For the measurement of the postoperative muscle strength in abduction, the anterosuperior iliac spine and both thighs were immobilised to prevent false motion of the pelvis. The isometric muscle strength was measured for 3 seconds using a Microfet handheld dynamometer (Hoggan Health Industries, South Draper [UT], US) fixed to a custom-designed table. 8, 9 The abductor muscle strengths were assessed in the neutral supine position and each muscle group was measured 3 times. Each muscle strength value in Newtons (N) was converted to a ratio of strength to body weight (N/kg), and a mean was calculated from the 3 measurements. 10 The percentage of strength to body weight ratio of the affected side was calculated with respect to the normal side. This percentage is known as the muscle strength ratio, which was subsequently used in the comparisons. 7 The measurements of abductor muscle strength were performed by the same author. Statistical analysis was performed using the unpaired t test and simple regression. P values of <0.05 were considered statistically significant.
RESULTS
The reconstruction group showed significantly higher abductor muscle strength (p<0.05) than the nonreconstruction group (Fig. 1) . Correlation between abductor muscle strength and FO was found in the reconstruction group (p=0.016; r=0.674) [ Fig. 2 ], but no significant correlation was seen in the nonreconstruction group (p=0.70; r=0.104) [Fig. 3 ].
DISCUSSION
We previously reported that the suturing procedure used for reconstruction of the capsule, the piriformis tendon, and the external rotators in THA was technically simple; moreover, the joint stability could be improved without limiting the range of motion. the hip abductors. [4] [5] [6] However, there have been no studies investigating the radiographic and quantitative outcomes of posterolateral reconstruction on the abductor muscle strength and FO.
In this study, statistically significant correlation between abductor muscle strength and FO was found in the reconstruction group, whereas no correlation was seen in the non-reconstruction group. The higher abductor muscle strength in the reconstruction group seemed to result from the suturing technique. This suturing technique used several simple sutures at the greater trochanter, proximal to the attachment site of the gluteus medius and piriformis tendon. Another possible explanation for this improved muscle strength was that the sutures (including joint capsule sutures) increased the stability of both the hip joint and the central bearing.
In 2002, Asayama et al. 4 reported that if patients' FO ratio was greater or equal to 20% following THA surgery, they were more likely to show a negative Trendelenburg sign. FO ratio was calculated by dividing the FO by the distance between the centres of the bilateral femoral heads on radiographs. To obtain an FO of greater than or equal to 20%, surgeons needed to further medialise the acetabular cup and use long neck components during THA. Likewise, the reconstructed hip joint position is crucial to improving hip abductor function.
Our results support that posterolateral reconstruction and appropriate reconstruction of the FO are important to improve the abductor muscle strength after THA. Abductor muscle strength (N) Figure 3 Correlation between abductor muscle strength and femoral offset was not significant in the non-reconstruction group (p=0.70; r=0.104).
